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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act, as amended by the Superfund Amendments and Reauthorization Act. 
The acts, passed by Congress in 1980 and 1986, respectively, established the 
means to assess and cleanup hazardous waste sites for both private-sector and 
Federal facilities. These acts are the basis for what is commonly known as the 
Superfund Program. 

Originally, the Navy's part of this program was called the Navy Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adapted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follows. 

. The Preliminary Assessment (PA) identifies potential sites through record 
searches and interviews. 

. A Site Inspection (SI) then confirms which areas contain contamination, 
constituting actual "sites". (Together, the PA and SI steps were called 
the Initial Assessment Study under the NACIP program.) 

. 

a. 

Next, the Remedial Investigation and the Feasibility Study (RI/FS) 
together determine the type and extent of contamination, establish 
criteria for cleanup, and identify and evaluate any necessary remedial 
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action alternatives and their costs. As part of the RI/FS, a Risk 
Assessment identifies potential effects on human health or the environment 
to help evaluate remedial action alternatives. 

. The selected alternative is planned and conducted in the remedial design 
and remedial action stages. Monitoring then ensures the effectiveness of 
the effort. 

A secondprogramto address present hazardous material management is the Resource 
Conservation and Recovery Act (RCRA) Corrective Action Program, This program is 
designed to identify and clean up releases of hazardous substances at RCRA- 
permitted facilities. RCRA ensures that solid and hazardous wastes are managed 
in an environmentally soundmanner. The law applies primarily to facilities that 
generate or handle hazardous waste. 

The RCRA program is conducted in the following three stages: 

. The RCRA Facility Assessment identifies solid waste management units, 
evaluates the potential for releases of contaminants, and determines the 
need for future investigations. 

l The RCRA Facility Investigation then determines the nature, extent, and 
fate of contaminant releases. 

l The Corrective Measures Study identifies and recommends measures to 
correct the release. 

The hazardous waste investigations at Naval Station Mayport are presently being 
conducted under the RCRA Corrective Action Program. Earlier preliminary 
investigations had been conducted at Naval Station (NAVSTA) Mayport under the 
Navy's NACIP program and IR program following Superfund guidelines. In 1988, in 
coordination with the U.S. Environmental Protection Agency (USEPA) and the 
Florida Department of Environmental Regulation; now known as the Florida 
Department of Environmental Protection [FDZP]), the hazardous waste investiga- 
tions were formalized under the RCRA program. 

Mayport is conducting the cleanup at their facility by working through the 
Southern Division, Naval Facilities Engineering Command. The USEPA and the FDEP 
oversee the Navy environmental program. All aspects of the program are conducted 
in compliance with State and Federal regulations, as ensuredby the participation 
of these regulatory agencies. 

Questions regarding the RCRA program at NAVSTA Mayport shouldbe addressed to Mr. 
David Driggers, Code 1852, at (803) 820-5501. 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc., has been contracted by the Department of the 
Navy, Southern Division, Naval Facilities Engineering Command to conduct a 
Resource Conservation and Recovery Act Facility Investigation (RFI) for Naval 
Station (NAVSTA), Mayport. The RF1 is being conducted in accordance with the 
Hazardous and Solid Waste Amendment permit no. FL9 170 024 260, issued by the 
U.S. Environmental Protection Agency (USEPA) on June 15, 1993. This RF1 report 
presents the findings, conclusions, and recommendations for each solid waste 
management unit (SWMU) or groups of SWMUs investigated. 

This report summarizes the RF1 for the Group III SWMUs; 1, 14, 17, 18, 23, 24, 
25, 44 and 45. SWMUs 1, 23, 24, 25, 44 and 45 were evaluated as one area because 
they are contiguous sites associated with the industrial Shipyard Area (SWMUs 1, 
23, 24, and 25) and the stations wastewater treatment plant (SWMUs 44 and 45). 
SWMU 1 was reported to be the original landfill at the station, SWMUs 23, 24 and 
25 are areas where land-based repair activities are conducted for ships berthed 
at Mayport Turning Basin. SWMU 44 are clarifiers used to contain water used in 
firefighting training activities, and SWMU 45 are sludge drying beds for the 
Stations Federally-ownedwastewater treatment plant, These sites share a similar 
topographic and hydrogeologic setting, and similar contaminants. 

SWMU 17 was a furnace used to reduce the volume of domestic solid waste using 
diesel fuel or waste oil as auxiliary fuels and, because it was not located near 
the other Group III SWMtJs, was evaluated singularly. 

SWMUs 14 and 18 were evaluated together because they share a similar topographic 
and hydrogeologic setting, and similar contaminants. SWMU 14 was reported to 
have drums of mercuric nitrate formerly stored at the site and is the site of 
firefighting training activities. SWMU 18 is a concrete containment pad for 
collection of stormwater at a diesel powered electrical generator. 

The purpose of the RF1 is to provide the information necessary to conduct a human 
health and ecological risk assessment and to design corrective measures, if 
required, for each of the SWMUs that required an RFI. The following conclusions 
for each of the SWMUs investigated are based on the results of the site 
characterization and human health and ecological risk assessments. 

SWMUs 1. 23, 24. 25, 44 and 45. The following presents a summary of the site 
characterization, risk assessments, and recommendations for SWMUs 1, 23, 24, 25, 
44 and 45: 

Site Characterization. Shallow soil in the vicinity of the Shipyard Area 
consists of fine grained, well-sorted sand which typically contain shell 
fragments. At some of the soil boring locations, thin (less than 1 foot) seams 
of clay or clayey-to-silty fine sand were encountered. 

Geophysical surveys and soil borings were conducted to confirm the location of 
SWMU 1. Geophysical anomalies were detected that could not be readily explained 
by cultural interferences. The anomalies were investigated with ground- 
penetrating radar and interpreted to be related to buried utilities, not 
landfilled materials. Landfill materials were not discovered during the drilling 
of soil borings at the reported location of SWMU 1. 
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The direction of groundwater flow is generally to the north, toward the Mayport 
Turning Basin entrance channel (Plate 1). Groundwater in the water table zone 
at and north of the northern boundaries of the Shipyard Area may be affected by 
tidal fluctuations. It is likely that the effect in the water table zone of the 
surficial aquifer is limited to areas located less than 330 feet from the 
shoreline of the St. Johns River. 

Results of water quality indicator parameters suggest that groundwater in the 
vicinity of the Shipyard Area do not meet the criteria of a Class G-I or G-II 
drinking water supply. An appropriate designation for the surficial aquifer 
beneath the Shipyard Area would be Class G-III. 

Human Health Risk Assessment. Risk characterization was conducted for potential 
exposures to surface and subsurface soil, and groundwater under current and 
future land-use scenarios. The sludge drying beds at SWMU 45 were evaluated 
under current-use scenarios, as it is assumed that the material is to be 
excavated and di_sposed of sometime in the future. 

None of the excess lifetime cancer risk (ELCR) exceed the U.S. Environmental 
Protection Agency's (USEPA) target risk range (1~10'~ to 1x10w6), however, the 
Florida Department of Environmental Protection Agency's (FDEP) target risk level 
(1x10-") was exceeded for current and future land-use exposure scenarios for 
surface soil. Noncancer risks associatedwith surface soil exposure pathways for 
current and future land use are below the USEPA's and FDEP's target hazard index 
(HI) of 1. The chemicals (semivolatile organic compounds [SVOCs], pesticides, 
and metals) that result in the ELCR are likely the result of industrial 
activities. 

Human Health Chemicals of Potential Concern (HHCPC) were determined to not exist 
for subsurface soil during the screening evaluation, therefore, a risk 
characterization was not conducted for this medium. 

None of the ELCR exceed the USEPA's target risk range or the FDEP target risk 
level for the sludge drying beds at SWMU 45. 

Currently, the surficial aquifer is not used as a water supply, however, under 
a hypothetical future-use scenario the ELCR exceeds USEPA's target risk range and 
FDEP's target risk level. In addition, the HI for the hypothetical future use 
(ingestion) of groundwater exceeds the USEPA and FDEP target level of 1. 

Ecological Risk Assessment. Exposure pathways evaluated for aquatic receptors 
include direct contact with the groundwater as it discharges to surface water. 
Exposures associated with potential contamination in surface soil to terrestrial 
receptors were not evaluated. Terrestrial ecological receptors are not expected 
to occur in the vicinity of the Shipyard Area because the majority of the site 
is paved with asphalt or concrete and is located in an industrialized area. 

Maximum and average exposure concentrations for two ecological chemicals of 
potential concern (ECPC), cyanide and iron, in groundwater slightly exceed the 
Florida surface water quality standards Standard and Federal ambient water 
quality criteria (AWQC). 

Maximum and average exposure concentrations for iron detected in groundwater 
samples from monitoring wells at SWMUs 1, 23, 24, 25, 44, and 45 and background 
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monitoring wells exceed the Florida surface water quality standards (Florida 
Administrative Code [FAG] 62-302) and the lowest reported adverse effect reported 
in Aquatic Information Retrieval (AQUIRE) (dinoflagellate population growth). 
However, the maximum exposure point concentration of cyanide is within the range 
of concentrations detected inbackground surface water samples collected from the 
St. Johns River. This suggests that the discharge of cyanide and iron from 
groundwater to surface water would not result in an increase risk to aquatic 
receptors under the current conditions. 

Based on these assumptions, groundwater discharges from the Shipyard Area to the 
surface water of the St. Johns River do not pose a risk to aquatic receptors. 

Recommendations. The recommendations are based on the current use of the 
Shipyard Area as an industrial area and that this use will not change in the 
foreseeable future. Additional investigation of surface and subsurface soil, 
sludge or groundwater are not warranted at this time under a current use 
scenario. SWMUs 1, 23, 24, 25, 44 and 45 should be designated as industrial 
areas and the use of the surficial aquifer as a water supply prohibited. 

An interim measure should be considered for eliminating the hot spots where SVOCs 
and inorganics exceed FDEP's industrial soil cleanup goals in surface soil. The 
goal of the interim measure should be to reduce the risk under current use for 
trespasser, occupational worker, and hypothetical residential exposure scenarios 
to levels that are less than or near the FDEP target cancer risk for industrial 
exposure. 

SWMU 17. The following presents a summary of the site characterization, risk 
assessments and recommendations for SWMU 17: 

Site Characterization. Shallow soil in the vicinity of the Carbonaceous Fuel 
Boiler plant consists of relatively uniform, light tan to tan, brown to dark 
brown, or gray, very fine-to fine-grained sand, and silty sand with shell 
fragments that may make up to approximately 20 percent of the soil sample. 

The Carbonaceous Fuel Boiler plant is located on the southwestern side of Mayport 
Turning Basin (Plate 1). This location is not directly affected by the 
groundwater mound that dominates flow patterns in the rest of the Group III Area. 
Groundwater flow in the area near SWMU 17 appears to be to the northeast toward 
Mayport Turning Basin. Retaining walls constructed for the ship berthing piers 
may also divert groundwater around the retaining walls, flow beneath the wall, 
or through stormwater outfalls. 

Results of water quality indicator parameters suggest that groundwater in the 
vicinity of the Carbonaceous Fuel Boiler meet the criteria of a Class G-I or G-II 
drinking water supply. 

Human Health Risk Assessment. Risk characterization was conducted for potential 
exposures to surface and subsurface soil, and 
future land-use scenarios. 

None of the ELCR exceed USEPA target risk range 

l . 
FDEP target risk level (1~10~~) was exceeded 
scenarios for surface soil. Noncancer risks 

groundwater under current and 

(1~10~~ to 1x10s6), however, the 
for future land-use exposure 
associated with surface soil 
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exposure pathways for current and future land-use are below USEPA's and FDEP's 
target HI of 1. 

HHCPCs were determined to not exist for subsurface soil during the screening 
evaluation, therefore, a risk characterizationwas not conducted for this medium. 

Currently, the surficial aquifer is not used as a water supply, however, under 
a hypothetical future-use scenario the ELCR is within USEPA's target risk range 
and is at FDEP's target risk level. The noncancer risk associated with 
groundwater ingestion is below the USEPA's and FDEP's target HI of 1. 

Ecological Risk Assessment. Exposure pathways evaluated for aquatic receptors 
include direct contact with the groundwater as it discharges to surface water. 
Exposures associated with potential contamination in surface soil to terrestrial 
receptors were not evaluated. Terrestrial ecological receptors are not expected 
to occur in the vicinity of the Carbonaceous Fuel Boiler because the majority of 
the site is paved with asphalt or concrete and is located in an industrialized 
area. 

Maximum and average exposure concentrations for iron detected in groundwater 
samples from monitoring wells at SWMU 17 and background monitoring wells exceed 
the Florida surface water quality standards (FAC 62-302) and the lowest reported 
adverse effect reported in AQUIRE (dinoflagellate population growth). With the 
exception of iron, maximum exposure point concentrations are less than the lowest 
toxicity benchmark concentrations for all ECPCs in groundwater. This suggests 
that the discharge of cyanide and iron from groundwater to surface water would 
not result in an increase risk to aquatic receptors under the current conditions. 

Based on these assumptions, groundwater discharges from the Shipyard Area to the 
surface water of the St. Johns River do not pose a risk to aquatic receptors. 

Recommendations. The recommendations are based on the current use of SWMU 17 as 
an industrial area and that this use will not change in the foreseeable future. 
Additional investigation of surface soil, subsurface soil, or groundwater are not 
warranted at this time under a current-use scenario. SWMU 17 should be 
designated as an industrial area and the use of the surfic,ial aquifer as a water 
supply prohibited. 

SWMUs 14 and 18. The following presents a summary of the site characterization, 
risk assessments and recommendations for SWMUs 14 and 18: 

Site Characterization. Shallow soil in the vicinity of SWMUs 14 and 18 typically 
consists of various shades from light tan to brown, dark gray, or black fine- 
grained sand or silty sand. Minor amounts of shell material are present in some 
of the borings. 

The SWMUs comprising the Fleet Training Center Area are located due south of the 
St. Johns River, and approximately 1,000 feet west of the Atlantic Ocean in the 
northeastern part of NAVSTA Mayport. The direction of groundwater flow is 
generally to the north, towards the St. Johns River (Plate 1). Tidal influence 
of the water table zone of the surficial aquifer was observed to occur in an area 
north of the Fleet Training Center Area SWMUs, approximately 400 feet or less 
from the shoreline. 
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l 
Concentrations of chloride detected in the two surface water samples suggest that 
surface water in the vicinity of SWMUs 14 and 18 could be classified as 
predominantly marine water (concentrations of chloride greater than 1,500 
milligrams per liter [mg/R]) according to Florida Administrative Code 62-302 
Surface Water Quality standards (Table 6-12). 

Results of water quality indicator parameters suggest that groundwater in the 
vicinity of SWMUs 14 and 18 meet the criteria of a Class G-I or G-II drinking 
water supply. 

Human Health Risk Assessment. Risk characterization was conducted for potential 
exposures to surface and subsurface soil, sediment, and groundwater under current 
and future land-use scenarios. 

None of the ELCR exceed USEPA target risk range, however, the FDEP target risk 
level was exceeded for current and future land use exposure scenarios for surface 
soil. Noncancer risks associated with the surface soil exposure pathways for 
current and future land-use are below USEPA's and FDEP's target HI of 1. The 
chemicals (SVOCs) that result in the ELCR are likely the result of industrial 
activities. 

HHCPCs were determined to not exist for subsurface soil during the screening 
evaluation, therefore, a risk characterizationwas not conducted for this medium. 

None of the ELCR exceed USEPA target risk range, however, the FDEP target risk 
level was exceeded for current and future land-use exposure scenarios for 

m sediment. Noncancer risks associated with the sediment exposure pathways for 
current and future land use are below the USEPA's and FDEP's target HI of 1. The 
chemicals (SVOCs) that result in the ELCR are likely the result of industrial 
activities. 

No volatile organic compounds were detected in the groundwater samples collected 
from the monitoring wells installed at SWMU 14 and 18, therefore, cancer risk 
associated with the inhalation of volatiles was not evaluated. 

Currently, the surficial aquifer is not used as a water supply, however, under 
a hypothetical future use scenario the ELCR is within the USEPA's target risk 
range and is above FDEP's target risk level. The noncancer risk associated with 
groundwater ingestion is below the USEPA's and FDEP's target HI of 1. 

Ecolozical Risk Assessment. Exposure pathways evaluated for terrestrial and 
aquatic receptors include direct contact with surface water, sediment and the 
groundwater as it discharges to surface water. Exposures associated with 
potential contamination in surface soil to terrestrial receptors were not 
evaluated. Terrestrial ecological receptors are not expected to occur in the 
vicinity of SWMUs 14 and 18 because the majority of the site is paved with 
asphalt or concrete and is located in an industrialized area. 

No risks to terrestrial wildlife populations are assumed because the HIS for 
maximum exposure point concentrations did not exceed 1. 

l . 
Concentrations of iron detected in surface water samples collected from the 
drainage ditch exceed the available aquatic toxicity benchmarks. However, the 
concentrations of iron are below the Florida surface water quality standards (FAC 
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62-302) and the maximum detected concentration of iron in the background surface 
water samples. It is not likely that the concentrations of iron detected in the 
surface water samples pose a risk to aquatic receptors because of the ephemeral 
nature of the system. 

Comparison of the analytical data with the benchmarks suggest that adverse risks 
to aquatic receptors in the drainage ditch are associated with the polynuclear 
aromatic hydrocarbons (PARS) and pesticides detected in the sediment samples. 

PAHs were detected at concentrations exceeding the State of Florida permissible 
exposure limit (PEL) in sediment samples collected at a drainage ditch located 
north of SWMU 14. The PEL defines the lower limit of the range of contaminant 
concentrations that are usually or always associated with adverse biological 
effects. Concentrations of PAHs that exceed the PEL are considered to represent 
a hazard to aquatic organisms. 

A sediment sample from the tidal pool area contained 4,4'-dichlorodiphenyltri- 
chloroethane (DDT) at a concentration that exceeded the State of Florida PEL and 
the concentration of dieldrin exceeded the (TEL). 4,4'-DDT and dieldrinwere not 
detected in the sediment sample from the other sampling location at the tidal 
pool area. The close proximity of the two sampling locations in the tidal pool 
area suggest that 4,4'-DDT and dieldrin are a localized hot spot. 

Recommendations, The recommendations are based on the current use of the 
Shipyard Area as an industrial area and that this use will not change in the 
foreseeable future. Additional investigation of surface and subsurface soil, 
surface water, sediment, or groundwater are not warranted at this time under a 
current-use scenario. SWMUs 14 and 18 should be designated as industrial areas 
and the use of the surficial aquifer as a water supply prohibited. 

An interim measure should be considered for eliminating the SVOCs detected in 
open drainage culverts that exceed FDEP's industrial soil cleanup goals. The 
goal of the interim measure should be to reduce the risk under current use for 
a trespasser and hypothetical residential exposure scenarios to levels that are 
less than or near the FDEP target cancer risk for industrial exposure. 

An interim measure should also be considered for eliminating the PAHs detected 
in the drainage ditch north of SWMU 14 that exceed FDEP's industrial soil cleanup 
goals and the Florida sediment quality goals. The goal of the interim measure 
should be to reduce the risk to human receptors under current use for a 
trespasser and hypothetical residential exposure scenarios and for ecological 
receptors to concentrations of PARS less than the Florida sediment quality goal 
TEL. 
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